English Translation of the abstract of KR10-2001-9566 

APPARATUS FOR ELIMINATING STATIC ELECTRICITY USING SOFT X-RAY 



The present invention relates to an apparatus for eliminating electrostatic 
charges using soft X-ray, particularly that uses soft X-ray in order to eliminate 
electrostatic charges of electrified powder or accumulated on semiconductor wafers. 

The present invention comprises a head unit neutralizing and weakening 
electrostatic charge on an charged object by generating soft X-ray, a soft X-ray protector 
covering the head unit and preventing leakage of soft X-ray at the head unit, and a 
power control unit supplying control signal and control voltage to the head unit so as to 
control ion generation for adequate soft X-ray generation from the head unit. 

The present invention removes electrostatic charges of powder that is charged at 
the time of powder treatment or manufacturing processes and it decreases the charged 
voltage to below critical point of fire. So it prevents fire or explosion due to the 
electrostatic charges, reduces industrial accidents, reduces electrostatic charges 
generated in the processes of manufacturing semiconductors, prevents destruction of 
semiconductors, and improves the yield of semiconductors. 
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£2^ 

A ?l|o|njoi| 3539 gjj7|§ xi|^sp| 3xij# o|#£ gg 7 | *i|;h#*|o|| ye ^oic*. 

& ^9^. ^x-yg ^a|?) xi|gq)^gfl|o| gxj 7 |g. gaf °, o^ A | ?(fe sun^sf, siih^# m=~ 
^" E < ^ x - 1 °l **s|fc 3d# SXd AS? S) «|=*7l ^Xd§ ai3«MI ^A|?| £ a 0 |S JSjOi 

# sfse «j|si *is-ni2gso)|Ai cuss giflo) q^sfoj sfs^Mi oi«fs mas^g xjsw&££Af 
aa?i *ms eifim-^y a^s &*i*kh ^axt«a« sou, ys*ii «isggoi|Ai ^sit ss?is aswo* 

C//SSE 
£2 

4/ZIOI 

£ 2 fe s tfgoii ctf§ ^xa ss?i *im&*i g a<M°iie i^yi 

£3?g agon °|°h2«uilo|g ^ 4jA|o)|# L^yj ge|£. 



£ 5 ft ft argon 3§sit axdaaj ^gs. 



£ 6 ft ft tftioll 3Ss|ft SXd Sf«S*|2) o|ftgg«l£>|S MEftf £9. 



< £S2J *a ^ftofl chs ^22| £8 > 
100 : «l|£ft200 : 3X4! S£ft 
300 : SSfllol^io : *i|oj ?flo|g 
310 : SS^320 : g*S|S* 
330 : N?B|0|E|¥340 : VI W 

350 : fl|cH«|S-?no : S^2£ T*§ft • 
120 : fll2na|£ ^#fti30 : 22 & 
140 : ag& IHMM60 : o|ft«g# 



ft SfSft axd(Soft X-ray)§ o|«fi Sg?| *8>|g*|o|| fi£ 3jo S gg^fl. 52 Sift ft«|2J SS7|» 4 

?wa tf^jj «iiomoii ss?ift axgs oj«e gg?i *i7i 9x100 as goict. 

eaHoii sh ggal «ifo|| aft &g^x|, tfggft, ^a*. SMWSgg §sj ft*l|$l3ggo| tf £ §7^0) ft 

mns\ gg7|cnaoii °w ^ysi *soi 3?ma. acf. se« ah ss $i=*pn Ara90 | 

2.3. 2iM &m s|B >W-*Mfi| 5M*(ei *Jggo| afcHsR flcf. ctftAi ft*fl#aj as7|H|7ift «» aaft g 

a?i la* «pj si«ch 

mse^wi 7|2J»SS7| goiisft mgg*>a| arS5W|afqigo| s|»ftg^*fo| xicf. 

*m 4fla«fsi »gsoH<Hife oj sflS2 | gz^ ^ft mma, manm «w Hft etfiai 421 §af aft » 

§o| flcf. ss g7| chsoii a|B »g*«M s|& goHSft g*|2| fiSo||AH gfys gg7|oq 4* g 7 | 
2> **ftft &«IB*IS eisw jfl 5 ggo||Ai o|£ =f. qepnj a|g& «o| flcf. *£9*|a| stag ft*|| 
ft q«| *|B|sp|7h S««W. 

ttfan ^7|st |>£ ft*il# «9«PI fl*KH a«ft°fi S8fs] *g*Mi4 q|gg g*« H|7H*Jft &a 
§ Af-s-gq. 

4f7| gsfoj ir^mnosAife gx| 7 > 7|ft«joj q«|o|i4, c«g9 ftxfl » tf£« §af q|g«*og c««HAift q& 
aft. a tts| gsjsj ^qjiijo^ ^g^se 6 5% rh S£ o|^o S y £ ma|o|x|y o|B(S 

«^£ q(a| agsssi o<a^ msoii o|*ift a^7^ xi7i aHfton ^ ^ 9 oiam « 



*i gsfa. 3*1 gg7| ygoii 7isjs ^«i«si *m. ^^ mn* ?MMr= e*i#ai gg?i «» g 
g7i ni7i&*|sj 7«tfoi a|3s ^/goicf. ciige*go| gg?i» fliTjspi fie 7j» »o| a»s|ji sift aft 
asq»g*|a| gg7| H?i2*\o\c\. 

aai4»g*i gg7| ^|7i&*|t g^ei. -yaift, #bj^ h|^#s S fl £t xi|ggo, g=o« asttffVW 
2. as4 ygofl ojsH ^ 7 | S oiftSMsh* flgoj fiae o|ft§ «^A| fl 0 | So| , o)^ qig^jii^o! ga 

£ 1 ft Sep|£o|| 2)^ cH2.sioj asM^g^i gg 7 | ji|^§*|oi g^oj 7W gg7( m^g*|o| ^Efyj 
aoicf. £A|g df£f ^o|, o|ftagg^(ag^)oii oiggfg gpmot ssq^goi s|«i g^^flsi 7|*ii7f ga|s| 
cH €|&ft ^21 y oiftaj # oiftoi agaq. o|aH g?| gga - ^ sft § oiftoi 2|«n q)g#«is #^ ^ 



seo a£qtfg«i gg?| nmg*|ft oi ?f go f2| 8<No| , pulsed oc type2f AC type v DQ |ype o S 



4f7| Pulsed DC typeoflAife g 0 |£°| tf«l?7|g H?fl «tf>4 §x\a} t tf^^pj uj^ a 0 |S2| *H1 

y set gg agates onee qisaaf am# g§ 4= acr. siea, LCD7t ^ § eoj aa cHaaflon^ 

fe 2!g 2*|3i ^gg xi*H€Jcfi S + «c>. 

&7| AC typeS 50/60 Hz2| ^7|s », ©2) o|£g ^a|?|h, 0 |£g 7|* go)H g^g*) cna*MI ££r*r7| 
nHSoii qs*ao|| 3o|| ^gs) a|gs. o|g ajigtfgoi feo r xpO gcK cc^m c«a*l|2| gs» a^*l *p| 

«<l*iteo|«a|xiattb|t#^o|onn^. 

a» °J. # oiss, ^^oi|- e WM % 0|g2j g oissj tt^Ksi 10 bj o|^o S £| 2 cnaa 

S€ §SrS)x|e> volto||Ai 200VS£2| 3#EH33yo| LfeftfcK 

#7| DC typeOIAife y afe ga, sj^gyg tPtspl nHgo)|, o|ggo| o|gg fer3 * 

XP| Agog AC ^ a ^ 0 | gsJ x«aaSo| gx| ato. 3S)4 a^2>a| 7J3o| 7 r 3 r gS 3^?Jo|| ^afa7f « 
7U. mx\& V, g o|go| fi«j£ S g*n*K=. gq, = ±£( S pot)o| g^cf. 

^, asqyg^j ga?i *ii7is-*ife na at a# voit. <?ig)g sh^si yaa^oii smsw asq- 
#ag ¥*ig7is¥N o|gg gg*w njcna&*ii£i aa7ie 35fia*hHs. sa?i *kjoi smsoi 

s|o|*ife. ys|£g g| HA | swot e»cK asm g^g asmtfS*isa7| fl|7<&*lt Z27HJ «E} Of 

i-iat.ffxiais+sEttoHFoiaietigoich 

aaq»a*| aa?l *«g*|fe a£<4 S^Sajoj ^2||EiS(spatterinQ)e*WI s|«H £R8| g>fig2£*6| 0.1/m o| 
&2J g^oiuxpj sgLpg tfg«toi, o|s 2J*KH £Rst| g*go|| sy §^o| tqso\\ ^7Hm 

a^asa*fl*wof£hcK 

a» fi*ia| ga?l ^asfe 0 3 7^s| %s.7[ 4~10ppm S£ Sf^fsloiAi o|S^o) ©^^(unbalance) § 

s\ s^?h ^3(2, ^^g^ioiiAi^. gs7| xfiipf *}4fsoi n 4= g/^a ^ses gas sf?« 

sife #. PDP(PLASMA DISPLAY PANNED 8l'TFT-LCD(Thln Film Transistor-Liquid Crystal Display) flliS 

«I5 ^SSfll a^S27|$s| aM2 r &»| u r o|2 Afo|?H^ S-opf fe^A|7)| H5E4f*U 2i°i4, o|# ^ofe se 
^3<HI ?WS teg(Clean Room)S S^sp| S7ISS7|$S a 7|yo S aC h aeft-f #SJgo|| qias«l 

7f €^n*fa oiaoi §aoi sa7i^oii sj»h sasioi bhs<hi. §371^ 2321 aeioi §ck 

"feW ^a# SSJSrOi *SfA|?|fc S37|fe xjsoll XiojAi J||g4=#o|| °|X|fe- ^2Sr 2± ? r £eq s r 

^SJcfl. ga7|fe g7|gom §^7^ go||Ai£ o^oii ojska^ ^SW. i^asa^ »S£*l(Ultra 

Large Scale Integrated circuit: ULSI), PDP(PLASMA DISPLAY PANNED 3! TFT-LCD(Thin Film Transistor-Uquid 
Crystal Display)2( H?Eo\\ ftoiM S2*a2|-at(SiO 

2 )om ^£|5SS 2S3«|o|7| ohsoii g37|7j t|7fl qiSW. ojfif ^§ 2 r go||*f y«*rfe 9371^ fl|gs| as) 
ax)s| x)sfA|^ oNaf silg^g 5)a^2J Se!o| gcf. 

s£ er£«i2i ^ahoii e o} gSf# ^ aicK^aw maii msi aa7i Ai^g ^* r oi ahss ^la^sj « 



ctfaW 4r7|» ufaf 901 gst£|fc ga« 7 |go) 8gg« r 7| 5r£ra s yga) Sa7|g a|2 « 

fe §fl|2j sa7|^7io|| 5<asr2 Sr£*ll3Saf ^€ teg(Clean Room) go)|Al y£J« WO|n)(Wafer)o|| ^«1S g 

& ^321 cf^ aae 8PI9 vss| ^Ajy ^gg an'a^S £3g SssiS °|»j)shs ao|cK 



tWSf 94/ SI 

^7|& «r2r i>S ^5<g Sra*r7| fl* r 01 #ojg g y g0 || r4§ bHfS|?j £A|oHfc,axaS >HiacH^#«l 

2J 92715 g$f =1 ^S|a| ? |- S||2^(i00)2r;g7| *8=^g &*r2 XI2Q1 ^7| flXdO| ^rg£|fe a 

SJ^ISrt £2^(200); SJ#7| 8|| =^7r QXdg ^SSrTII tf«A| ? | E ^ 0|g XflOi*p| XJOia 



s wge §aipi£2t s^as *na*Pi ^s^^ ^i&^ai* snusht gxa(soit x-ray) aa^i 

*i|7^*is xii^tfct. ft #goj| a|» gxa ag7| JHl7|s*|fc ast.f»s^i sa?| xi|^a*|sfe 7|S«IS£ o|fta 
4sJ»a«l »aiW. 

o(*r £SS ft S^gsj -^4J SJ **WI cusfoi >^|*| &c[. 

£ 2 te ft tffloii offt gxd 9S7| ?«s| 2 4|a|o|# l4e^ gajs^xi. 0 |oi| £A|g ^o| gxa 

^ tf«-M?|fe «as^(Head Unit)(100)Sr: *tg*r7 r &A r aoj| n|^s|x| &7| fij =^(ioo)S^e) gX^s] ^ 

# bm*m siis^(ioo)# a^oi si^ sxa a^L^(2oo) si »«H^(ioo)sf gxa 

(200)2* £j7|*<££ gxd ££^(200)s| £X3 ttgff «ia*MI «CH«PI fl» Sa^Ol^Power 

control unit)(300)£ ^aSch 

tixdsi flfi axti M^teoo)^ immsi ae©s ?a*fa^oi, #as a«kh #71 

a«««Oj^(300)S| *1|0|Sfc £*|*|)(220)S|- #7| g^fl*|(220)» 

£o)(210)5 JEO)(210)7 r 7H^a #E]|o||Ai^ #7| S|H^(l00)7r gX3S UttSA|?|x| g^Sf 4|7IWach 

&7| «0H^(ioom *xaa# Afs^oj sxas s«a|7|oj ( #7| afl^oi^(3oo)fe sxaa^ aa§ ^3 

£ 3 £ ft tteog s|e S^^i|oi^(300) tMSs| a ^Ja|o||5 ^EftH «4e>yj ^o S xi, £A|g offif 2>o|, d(| 

H^(100)2J £xaa S^(5J-^ +12V)2 r , ^XAj^SI 0|ft x<|oi*f7| ^&*ilO)A!;2.Sj ^I2I12L|H(G2) 

^|oiay§ S3»c r . o|* ft stgcHI oj & a«fl|o)^(300)a| 91 £2foi| qjfttoi Ajg^g s>cV. 

4PI a««H<H^(300)a| S^(Transformer)(310)fe, AC 110VS| ge^aSIS ^3£>o r a#* ^8*r£ ^?H^SD1 
(1*f3^:AC 110V, 2*r3^:l8V/13V, Sif:20VA)S ^a&cf. a^¥(310)S^ 3gfft S#S|S^(320)£ 

Sl^slCH, gfif aliaano|B|^(330) SI *I*/*HMDC/DC) B*W340) HioijAH Ajgsj^ ^§ TTI IC, CMOS IC SI OP 
AMP# agfS DC +13V, ±15V5 »4SA|tlcK 

^7| agf eil^a«O|Eiifi(330)*r ^7| S*2|S^(320)S^E| S3e>0 r 8Sttt|ojLM 93^ ICS! 7805, 

7812, 7815, 7915€ +5V, +12V, ±15V£| a3^# W«A|?|oj ( y 7 | £^(340)^ 93^ 

Bll3ai|o|E^{330)S^Ei 2ie^ *l#3£f +12VS g>oW o|^aa5fs| ^|2a£|H(G2)a| 7i|o|e ^|oiaysl 
+150V#a«»cK 

oioh s^aa +i5ov^ aasioiom aaaxti* « sa^i hsoii a as# ±0.5% oim^ ^si r A|?i7i « 

*W PWM(Pulse Width Modulation) a«2| ICS! TL4943 e^SSf ?4ficf. 

^7|oii axaa^i ss^Eon>)#a^ i2v# 33*^ ^m\ wwn #&si*\T=r ^ £a ^ 
as ^ 10^ #a aax r 2i q^iopi ?i* r oi -rovsi i^aas S3sfoj sa^s *ry«m ?m. oi§ 

Oi SI CMOS ICS! BU2302, TA75358P, TC4013BP, HD74LS14 M&*\o\ %± Xi|oi2|^(350)# 

xi|o|2|S^(350)^ ^7| aH3*Oo|B|^(330)fi*6l +12V&I aW« tt«7|(355)» Af§^ 

^7|fif |>o| ^a^l^ a«»l|o|^(300)te o|S«aao| «|E^ay. I^JS ^§7|(p u | S e signal driver) «£, G2*l H 
oiaa ^ S3*PI aa^oioj, ^*|7 r 5ia g^oiiy #5|s r £^ ^7||s r acK 

SE»£ 3 oil 4E^ a^£f ^o|, PS2( + 15V), PS3(-15V), PS4( + 12V), PS1( + 5V)S| g^* 48a*rrr SHtt ail 
ge||0|^ «(330)-& Stl*W, 0|£4|a^oj o|$^S^ aa«WI ^§*r7| EfU2302, TA75358P, TC4013BP, 
HD74LS14 AfS«W «^^7|§ S^*r^ *i|OjS|S^(350)« ^70«rS^. 

s£» ois4saasi G2 nicHa^g aa*w S3«w ^n«h pwm(tl494) u«i«4£« a««w«i*/«i# s&7|(340) 

• «|7II-W«KB4. 

£ 4 fe ft tfgoii t£f# soh*(100) ?as| SI 4|A|ofl* i-FEWl^eissAl, £a|q ti \s>\ ao|, o|ft^a^(soft X-ray 
tube)(150)aj Jia^ ^#¥(130), »a¥(140), «^3£ ^#^(Pulse signal driver)(110) SI ^l2Zia|H 

(G2) ^S*(120)S SJCH HCK o|ft} ^7| £ 4 « S=E*foj ft ^goj| ccf^ SJ = ^(100)2) SI ^^oj| q|*^ 

^7| oisaaad5o)ft oi^g «a«w^xAj* www as ssaas ^a^°i. ^xa* aa«Pi ^*foj 01 



£442*21 9(taroet)e «JD&(Be) MWog E|e^(Ti)# §*fA|Li j]| S § *J»W. 

S. 5 S- ^So|| jqss|fe axd&(150)sj ?4££Ai, ojojj £A|s d>sj. £o|, 4?| gxij&e 3*r« tf^Sf 
fe B^e«S2t; g^e^S(Be)?h SoiSiir gXAJfih a*r3 2^££ ?^a|?|^ jagy o, ;x|o|M(Gate) «l 

ojfiiss ?4s|ot xicK o* X 4e 47| aa^isoii eisK^ g^-Eio) aj 7) ±14^4^011 s| SW 3x^4?! 
3^ soil 9#*foi shggcK 

£ 6 e s ygoii q§iE|fe axt! m%*\3\ ois44sai* £ go SA1i 0 |oii s.*m »m s>oi axa ^4 

4*lfe 3sq ygoii slag 0 |g § geHsj 4*j 7 | *l|7i4*|2r o{\L-\x\y[ lUs&t 1 2A)S saw 

7| BHSOII, S|g 7f>:S-A|a OlgSmoi &tt&?l±?MME. *II30| 7fe*W. 

S Sjgol|Ai axAJg ^a|?|?| ef5! gojg. 9.500VOIH Etfi! g^fc i90uA££Ai. tf4 SX4SS *iq| °* 
3R/h o|«>o|cf. 

S. 4 o||A^ 4?| «|2:ia|<=(G2) ?§^(120m 0|S44fiKl50)£| H|2aa|H(G2) ^floiaae! *lft +200V* W4§a|7| 
"»f. S±4£ ?§^(110)ir 3«32f2J *<f. a| ^2J gSS*r #o|| °J» ftSSIfi £X4 2J^|Sh7| fl«H o| 

S44«K150)2| «|iaa|H(G1)o|| 7 r «l|x| fe -10V «^ 42# qoietch 

*^ds ?s^(no)fe. asawai s# a ess* soii sis ^xa y«s *i«h am 
ow3oo)s*bj fi^tisa g> 0r oi^^y( 150 )o| *uo)»fe sisoick ^ g9 _ 10V 9± $ 

4«p| ?|s>o| Hioh Instrumentation OP AMPSJ OP37S A^s r o) °/4SJ-e ^^*f2°Bl G22| xio\*\<ii°\ 5) 
ft +200V* 448t7| fl«toj XIIM c r o|2i=s a«q o||o|eh S£*(Emitter Fellower) S|i* J«MOcK 

4?l 0|£44SK150)S ?§* r 7| ««Wfe 0Hi = (Anode) EW<>I| &H8S «l# 232/(00 9.5KV. 190pA) 3 SSXJ 

^as/s S27> xjck o fga zj^ay* ipi m a^aswojai)* g>o r 2^ as4*i# t»*«pi 

fltt ^#S|£SAi, 2SC2334S A^sfd 47)ia a|« jia^ ^#^(high voltaoe driver cicuit)(130)* 

a4^(140)fe TL494 PWM(Pulse width modulation)Sf4fi|SS ^43 DC/DC ^Ir^lSAi ^?fl g| 



4?|£r Sfo| ?as|fe gxa SS7| *i|7H4A|2i ^ge n fe£2 , 0 | S 511 442 ^ xi 7 | nHSofl 4^*| 
Lj|o)|Ai xggo| 7te«W, ££» 5#8*|7|gtfo| q)^*| ^2 q)7|y gE)) o| & o, 7( go||AH£ xgg 0 | 7fe 



axas oi»fi ga?i *«7is*ife cng«j| e^ai ^7 f ^# aaiA^ oi«om ax« 44*^ q)as*fl 

fliaScK o|a 2 | fl<foj $§ g *| 7f gej,oj a£L f^xjA| g g 7 | ^1^4*12^ ifai § 5 Af yAj§ M 
$*l°2. ^§4E«a| §?) 7 | ^o||Ai£ x||3§ 4 s Slfe o|g# 7 hx|2 «cf. 

#2A r Aj gg 7 | fliTl^ioiife xfa|Aj 2A ffif o^xa2A^o| 27W ^ ao , cy^ xfs|4SA^ gg 7 | *l|744x|fe 

4 7|*||^om ay as§*)7| MloilAH 437| 4?f9*|ftom, aj±# HStr &fl7|So)|Ai ^A^8rg 4 

4011 dlM^Pr 4:b|£|o) 0|£o| Sf4£|^l 8/fe Ef40| Slcf. 

m S arSoi) oisg SX4 ^ah gg7| x)|7i4*lfc- c«7|y § e 47|«|gom »fts &^7|S(#5 g7| 
5)o|| SicHAi sg 7 | h|714*|#o|c:k 

X4S gfA^o| y#o SAi gs ^2^o)| ciiafA-j, gfo g 7 |*o)| 2)s«a-)£ ^ 7HI S^s|fe ^4o| ye 5# Qx4 
3^3 *oj ArSSffe ^3U40| fee 5!S 9X4 2S ?Sfich 

axjufoilAj X4S 3 2f40| q)et lxiO- 9 moi|Ai 6xiO- 12 m7?W<Hi ^*K^ 3xi0 17 Hzo||Ai 5x10 19 Hz ^Wolcf 
axaal 2t4S»r=A--4ei|A0|i! SX4S 0.01 A ~1 Ao|cf. 

aX42| o(|Lix|fe gxaotl uw 44§2| ^ 4£S ych f£^ 2x4^ u|.ul«4 Sh34o| fe7| aH§o|| ci^^o, *, s 
oil 0|§£|fe g^7r »cf. sjg 5Ajg g^aj£ s.z\^ ays(o s a0 | 2-3 mmsj n|*?*io|| 6S«cf ttfaw g 
X42t B|ffi8 r g ffltf Hf4o| 32 ^2f4£ £7| tiHS0(| fl|M| 4^2) §gAi| S£ sa^fe il€ Bcf. a 1 ^ flX4«3» 



/if/; 




3 ~1/10 5 ^H att*W|^fe S^ftf^ 7h*§xfoj o^ 0 | 2jo £s axa<HI o| S o|S4Jge 4«| tf±ttcf. 
ccfBW gxa SS^I *il7ia*ltr q|7|8r(760Torr)«si &*P|oflAi £2}* Witt ^ ttch tt«oJ s|tt gx^l SS 

7| *fl;H&*|fc nfS 1.2AO|^S| g X Aj§ A>S*Kr3i, 0| HfSe SIS) 0i|MX|7 r £7| OHSOil 7tefc3« 5jg 0|§5f 

W. afi 3Wt^o|| s|«| sa|g gxfe °s<>{|l|x|# go £s axWEflS #ttSc r . o|oh a*IS axfe- ^ 

2 , no 2 sw assHAi ^oi^oi gcf. 

gx±j as7i xfl7i&*isj *nasq« s£|chsssj« 10% xjawt ai^ ti\$33\ s#cHaafls 

^ flcf. o|£og sis 92|o|2 SS7| fl|7fS*|s| oi^^^qoi EWaoil a37|xflao| ?fe^cf, 

£ i^aoil £|«1 7ltt3 £X*j SS7| XI|7)S*|» Af§^0| cHfi»4fif S97| *87J5Ws+s| 4J*l^a|, 9S7| *1|7)S 
*l 4J*W£, £3a *H*|Bts| ti*|<H| ofB qggfe a|Jn, tt3*a 9 el4*«l4lo| m» ^SS 4W«Kttch 

1) d13S*l!2j cHS^Eijoii ccfsw 8|g{[ tf x|t|b|« tja|*KW*feej| £!Sa^ a37| *l|7i#*|£i 33 ^*|7Ha|^ 
200~400mmW cm *«afeejS 

2) SS7| *l|7|S*|s| ^*|2|Hoi| ofefAi *fo|fc"«£ Bsq60°0|g| <3M?\ b|ja^ ^^g C K 

3) £XtJ SS7| qx^xlsi tfg o|«a#fc *|C« +328nA, -284nA£ L^tfc*. tocimm*Mte 0|£S^7> 
g^Wgoi.^ i00mmO|4W|A^ AHAi*| x-|«t*ho4 900mrnO||A-j lO~9nA£ 2*Wacf. 

4) S &9oi|Ai 7^ *xa SS7| n|Bxn4 ^xjoj ^ g0 | ga| «7|x| * TFT-LCD 
*Jl2i£aoi| s|»^ck 

5) 2X*J 9S7| *«7|S*|£^6|2| o|^7<a|o|| u^. £xaif§ *a» a*r tt£a£|#ArAj&*H#x|**l(6.25gsV/h) 
a! ^flttfAJtltfaflflaid msV/year)£l ^t^l«Ht:f fe7{| ufE^cK I2BJ4 ^zHI 2mmO|#o| PV C&£ S *pttt 
9^ 1 nsV/h 3££ x|*W2cL o|£ a| g q *MI»2£ ^ Slcf. 

* ^9oj| s|«fo< flX4!« o|«fi SS7| *l7|3*|(SEfc »2AWSS7| xflxs-*!)^ qiggfll e^sj ^fl7^# 3 
£|A|^.o|§om gxj* 4i^«oi qigexg fllSfi^. "fsW ^xd 937| c||7|a Sft-y 7|*fl§ 
om &±m BffB &fl7|§(SS 97|*)o| SiojAi ^fi gs7| 3«7)S*|^o|cK 

»iacii^#«a #4 9 s£*ii ^ii^aoiiAi sa7i» s«-»«a|?i^ 7 ^ s<^s as 

7| fl|7|^x|SAH ^X^# 0|»» S27I fl|7j3*|S 7H»*hfeCi| H fifl«j^ §fiAjo| a|C*al flCK 

* 71 xifttfs ax^aaf. 01 « 91 tt sa^a aaa aasa^i » ^lojsiss ^aa aa7i 

a*JS 7HW*U, ^Xda°£^£i flXti* 0| S»K>j ^0||Ai oj^S ^goi| 7^ a37|fl|7SA|>i : gJ 

§ MffcK ^ t aa7i ^i7i^*i^E^ a»i ejxpi- &^i*jxj as owsf, ¥^21 sj^a #aoiia| ^ 
saoi 7\9\ fflcK ccfafAi axtjsA^ia^s 5s^^a^ aa7i ^^a*ioii uibhai c^hi- ^ a 



1) N 2 , Ar sa| *ttg7}£S| S?|7|o||Ai£ xggoi 7JS«cj, 



2) s#t«aa«s ti^i ov^ ^xi^ ^ acj. 



3) E|A|LK7ifi| 1ms S£) Ml s| *iiao| 7feSfcf, 



4) M Sfl7|g2| 7 ^ oj^AJo) fflcf. 



5) a^S AfS«fx| SfHHS ^^3(Dust Free)o| 7^^cK 



6)a^ SS(Noise)o| Bcf. 



7) *x| °! M^7^ «fifflP.(Maintenance Free) 



3 Z>E>*I tiSSIS c\&jh gcf. 



£ Sfllflgom *||5g3oiw c« as ^s, gxp|# *wm o|*|£ c||Satt# 5* a! 

ssi gs7imsss £!sa*xa ^tt42s ww, yzmzsmM aasife ss?i* €W*hh sa^is gm 



a» & SfSoii s|& gxa 9S7| *Wg*lTr qp|gf §»^7|iNISom g^g g fl7 | g0 ||Ai ft&*[7\ ails 

oil. SLUE*!, TFT-LCD SI PDP *l|2*fc ggo|| g. tfgo|| 2j e g xp| Ji|7|2*|fe. J^a 

£5°iaatJ *tf o|u|a| gx| 5H gg^£7> S«l 812. i£?h cHS«|2| gg 7 | <MJ«S«tx| 

£ aasnaeh 



(57)8 ?2I WW 

axas aa*i?i mgc«#£*i|2| aa^ie si «a=^2|; 

a=n ^-"S a?i flis^s^ gxgoi sw*ife ^x-d a! 

a?l 88=^71 fcxas qgswi ois 4sas ^flcnapi $|tf flloigs §y x(l<H3gfs a?l slinks g 

a«woi¥» s.v*w ^gsife, ^xtj# oi*» s*j7i n?\#x\. 



S?&2 

* 1 SWI 2JOM-I, ^7| flxa £2¥fe **7f 1 2mm2J SSSS ?aS 2^(Chamber)£ £X3# 



3?&3 

Jfl 2 «o| 2/cHAi, a^ 7 | flX4! fiS « fei xp| qiofi #7| S«t^|o|^sj *flo|*fc g#(interlock) ±?|*|2| 

3§ ^*IS e/£5A|?| fe £0l e g*|S|0<, AJ7| £EOj7h 7H»S #E|0||A|fe X 30| tt£5|X| $5.^ « *S| 

2*xa# o|«» gg7| *i|7|g*|. 

* 1 swi aoiAi, ^7| aamoi^fe, 

120VS|a#aaS ggg>o| g#*f^ Sa^i2|; 

ei8f*oiiAj g^s a#sas a^yoi si*sso S a&*ife a^sis^; 

s|#S«# 2J^g>o| c^2| gg^oj PS1 PS2 PS3 PS4ft ^a|?|^ ggy efll 
e«o|E^; . ■ 

saa Ntaiioie^s^ +i2V2i si^s^s ei^g>oi sjff +150V2) pss ass ^a*^ «|^/5|^ as^; 

35Jgf 2ll#el|0|E^£«E< +12V2I 5|#S&# 2J^g>o| ±«A|?}§y VXiX\G x|E[*f7| fly-10V2| l^xfl 
0I3&S S^S|^ fl|0|4|£^# £98fO| ?{jS|fe. Sxa§ 0|«» SS7| J||7i&x|. 

11 1 » mi*i *M » 01^ a son o|o|Ai, ^71 sii=^fc, 

OISS «as|7| fie.} ggsss ^gs|0| xm aa|H(Gl)2J *f|2ii£| =(G2). 3! oHtss gje^S asoii 2|S|o< sx 

a^fl|o|^2| Jflojais^s^ei S^xgo|a±fi S3g>o| ^7| o|S«g»2| *l|izia|H(G1)SgS*K>t 3^3 
ttsj Q# a! ^*|2| =o|| s|» »5aB tixa i±i!S 

#?l S««ao|^a| s|^/3|# S^S^e| PS5S SI^S>o| #7| 01^^32) j||2zie|h(G2)S 53*1^ *ll2a£|H 
(G2)^#^; 



£PI a«Mo|»s| SSy eJ^e||o|E^s^ c^aj ggojoj PS1| PS2i PS3( PS4 » oje^oF gg^ 7^g^oj 



*i| 5 SWI XloW, 0|£>fla^ ^gS(Be) ^o|| E)ef&(Ti)» §*W2J nils. *J2S S# gxdS 
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